Radiosynthesis and biological evaluation of the new PDE10A radioligand [18 F]AQ28A.
Cyclic nucleotide phosphodiesterase 10A (PDE10A) regulates the level of the second messengers cAMP and cGMP in particular in brain regions assumed to be associated with neurodegenerative and psychiatric diseases. A better understanding of the pathophysiological role of the expression of PDE10A could be obtained by quantitative imaging of the enzyme by positron emission tomography (PET). Thus, in this study we developed, radiolabeled, and evaluated a new PDE10A radioligand, 8-bromo-1-(6-[18 F]fluoropyridin-3-yl)-3,4-dimethylimidazo[1,5-a]quinoxaline ([18 F]AQ28A). [18 F]AQ28A was radiolabeled by both nucleophilic bromo-to-fluoro or nitro-to-fluoro exchange using K[18 F]F-K2.2.2 -carbonate complex with different yields. Using the superior nitro precursor, we developed an automated synthesis on a Tracerlab FX F-N module and obtained [18 F]AQ28A with high radiochemical yields (33 ± 6%) and specific activities (96-145 GBq·μmol-1 ) for further evaluation. Initially, we investigated the binding of [18 F]AQ28A to the brain of different species by autoradiography and observed the highest density of binding sites in striatum, the brain region with the highest PDE10A expression. Subsequent dynamic PET studies in mice revealed a region-specific accumulation of [18 F]AQ28A in this region, which could be blocked by preinjection of the selective PDE10A ligand MP-10. In conclusion, the data suggest [18 F]AQ28A is a suitable candidate for imaging of PDE10A in rodent brain by PET.